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Abstract The findings of three annual surveys of WOInen
attending antenatal clinics (at the end of 1990,1991
and 1992) are presented here. These surveys for=
part of the National mv Surveillance Progranune.
This prograInIne is probably the Inost useful
Ineans of Inonitoring the trend and distribution of
the epideInic. In all strata, a consistent rise in the
mv prevalence rate was found; it doubled alInost
every 12 Inonths. The point prevalence rate in
antenatal clinic attenders in South Africa in-
creased frOIn 0,76% in 1990 to 1,49% in 1991 and
2,69% in 1992. The prevalence rate was found to
vary widely geographically: NatallKwaZulu for=ed
the spearhead of the epideInic with a 4,77% rate of
HIV infection in 1992. Venda and the Cape
appeared to be the least affected with rates of
0,64% and 0,66% respectively.
S Atr Med J 1994; 84: 195-200.
TIe first cases of AIDS in South Africa wererecorded in 1982-',2 On 8 March 1985 the SouthAfrican AIDS Advisory Group was established to
advise the Department of National Health and
Population Development (DNHPD) on all aspects of
the disease. The systematic national surveillance of
AIDS was assigned to the DNHPD with the proviso
that a suitable central unit situated outside of it should
receive all in-coming repons on AIDS patients. After
repons were rendered anonymous, the data were for-
warded to the DNHPD to be used for national AIDS
surveillance. In keeping with the procedures adopted
initially by the World Health Organisation, provision
was thus made to record on a voluntary and anonymous
basis all known instances where those infected with the
virus had developed full-blown AIDS.
As knowledge of the disease increased and tests for
HIV antibodies were developed, it became increasingly
clear that for national AIDS surveillance to focus exclu-
sively on documented cases was inappropriate, and that
it would be far more useful to monitor HIV seropreva-
lence rates at regular intervals.
In 1990, the DNHPD instituted an HIV surveillance
programme based on annual surveys of women anend-
ing antenatal clinics in South Africa.
The aim of the National HIV Surveillance Pro-
gramme was to provide annual estimates of the point
prevalence rate of HN infection in antenatal clinic
anenders and, in panicular, its rate of change over time.
The number of AIDS patients reponed varied widely in
respect of region and population group. Separate esti-
mates of the point prevalence were therefore obtained
for each of the provinces and population groups.
Although the HIV estimates penain specifically to
antenatal clinic anenders, they also mirror the course of
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the HIV epidemic in the heterosexually active popula-
tion! This report summarises the first 3 surveys of the
HIV surveillance programme. The methodology of the
first national HIV survey is described in detail. Subse-
quent surveys followed this methodology, so only those
alterations applicable to the subsequent surveys are
mentioned.
Methods
First national HIV survey, Octoberl
November 1990
Sampling
The D~THPD runs a programme for the prevention of
haemolytic disease in the newborn. Women anending
antenatal clinics have a blood specimen tested for, inter
alia, rhesus factor (Rh) antibodies and ABO grouping.
After routine antenatal screening, an anonymous sample
of specimens collected in October and November 1990
was used in the HIV surveillance programme.
The number of Rh/ABO tests paid for by the
DNHPD during 1988 was used as a basis for planning
the sampling strategy. In 1988, 538 940 such tests were
carried our, covering all population groups. Nine labora-
tories comprising all the blood transfusion services,
selected regional laboratories of the South African
Institute for Medical Research (SAIMR) and the
Provincial Laboratory for Tissue Immunology, provide
a service throughout the country and performed 97% of
these tests. These laboratories (listed individually in the
acknowledgements) were requested to participate in the
survey.
Prevalence rates found in previous studies (0,008%
in white potential blood donors in 1988 and 1,95% in
black women attending STD clinics from 1988 to
1989)4 served as a guideline for estimation of the sample
sizes in different strata. The Dodge-Romig chart, a
graphical presentation of the cumulative probabilities of
the Poisson distribution of rare events, was used to
determine the required sample sizes.' Theoretically, a
sample size of 2 000 with no HIV-positive specimens
results in an estimate of 0% with a 95% confidence
interval (Cl) upper limit of 0,19%. A sample of 1 000
will enable the detection of prevalence levels of 0,1 %
(95% Cl 0,03 - 0,56).
The following were the strata identified: the four
provinces of South Africa, namely the Cape, Natal,
Orange Free State and Transvaal, and each of the four
major population groups.
The participating laboratories serve overlapping
areas, making it difficult to specify an exact number of
specimens to be collected by each laboratory. Based on
the number of blood specimens processed by these labo-
ratories during 1988, a time interval was specified dur-
ing which consecutive specimens were to be selected for
inclusion in the survey. These time intervals varied
according to population group: blacks - 1 week,
coloureds and whites - 4 weeks each and Asians - 8
weeks. Based on the 1988 Haemolytic Disease Pro-
gramme, the expected sample consisted of specimens
from 2 130 Asians, 8 610 blacks, 5 320 coloureds and
2 250 whites.
HIVtesting
Specimens were initially screened with one of the com-
mercially available enzyme-linked immunosorbent
assays (EllSAs). In general, these tests have sensitivities
and specificities in excess of 99%. Specimens positive on
EUSA screening were subjected to confirmatory test-
ing.
Participating laboratories which included HIV
screening in their routine procedures were asked to con-
duct the HIV screening on the specimens themselves
after removal of all personal identifiers. Although this
procedure could potentially introduce inter-laboratory
variation, many logistical difficulties and the possible
loss of specimens on separation were thereby avoided.
Positive specimens were sent to one of three accredited
virology laboratories for confirmatory testing. Immuno-
fluorescent assay (IFA) or Western blot were used for
confirmation. If the laboratory did not conduct routine
HIV screening tests, the selected blood specimens were
sent to one of these virology laboratories for both
screening and confirmatory testing after the completion
of routine antenatal tests.
Data collected
Each specimen was accompanied by a form drawn up
especially for the survey. Details included the name of
the clinic supplying the specimen as well as the popula-
tion group, age and place of residence of the woman.
The final test result - negative, indeterminate or posi-
tive - was also recorded on the form.
Analysis
The combined results of all participating laboratories
were stratified by province and population group. Place
of residence was used as the place variable - when this
was not available, the district in which the clinic or hos-
pital was situated was taken as the district of residence.
For analytical purposes, Transvaal includes KaNgwane,
KwaNdebele, GazankLIlu and Lebowa, the Orange Free
State includes QwaQwa and Natal includes KwaZulu.
Since the sample was disproportionately stratified by
population group and province, the stratum-specific
results were weighted by the corresponding estimated
number of children under 1 year to obtain the preva-
lence rate of HIV infection in women anending ante-
natal clinics. The under 1 population was used as a
proxy for the number of pregnant women. Simple ran-
dom sampling was assumed within each stratum for the
calculation of variances and thus Cls. Separate estimates
of HIV infection rates were calculated for each popula-
tion group and each province.
Unless otherwise specified, population figures used
in the analysis are estimates derived by the Directorate:
Epidemiology of the DNHPD, based on the 1985 cen-
sus results.6
Second national HIV survey, Octoberl
Novem.ber 1991
Sampling
The sampling strategy for the second national HIV sur-
vey was slightly adapted following the results of the first
national survey.
The estimated sample size for the first survey was not
reached in all the strata identified, and very few speci-
mens were received from the TBVC states. A need for
HIV prevalence estimates penaining specifically to these
regions led to an invitation to each of these states to
submit 1 000 specimens for inclusion in the second
national survey. Based on the number of specimens
received in the first national survey, laboratories were
requested to collect a specified number of consecutive
specimens per population group during October and
Tovember 1991. With the exception of Shongwe Mis-
sion Hospital Laboratory, which screened KaNgwane's
antenatal specimens, the laboratories were the same as
those that participated in the first national survey.
Testing
HIV screening followed the same procedure as in the
first survey. In accordance with WHO recommenda-
tions,' EUSA-positive specimens were subjected to con-
firmatory testing with Western blot, IFA or repeat
EUSA testing with a different antigen preparation and!
or different test preparation.
Analysis
The prevalence rate of HIV infection was estimated for
each population group and region. In order to compare
the results with those obtained in the first national HIV
survey, the same geographical base was used, i.e. South
Africa (excluding the TBVC states). No data, however,
were obtained from QwaQwa and Gazankulu. When the
overall prevalence rate was estimated, it was therefore
assumed that the HIV prevalence in QwaQwa was the
same as that in the Orange Free State; the prevalence in
Gazankulu was assumed to be the same as that in the
Transvaal.
Three of the TBVC states, namely Ciskei, Transkei
and Venda, participated in the second national HIV sur-
vey. It was therefore also possible to estimate the pre-
valence of HIV infection for South Africa (excluding
Bophuthatswana) .
Information on age was far more complete for this
survery than for the first one in 1990. Details were avail-
able for 91 % of the specimens received and for 94% of
the HIV-positive specimens, compared with 78% and
43% respectively in 1990. Age-specific HIV prevalences
could thus be estimated. Specimens with unknown ages
were proportionately re-distributed according to the age
distribution of the sample by region and population
group. The estimated number of births in each region
per population group and age group of mother, derived
from the age-specific fenility rates· and the estimated
female population, were used as weighting factors.
Simple random sampling was again assumed within
each stratum. In those instances where the weighted
estimate of HIV prevalence was 0%, the Cl was deter-
mined by means of Clopper and Pearson's equation!
Third national HIV survey, Octoberl
November 1992
The same methodology .as in the second survey was
used, with the following modifications. The South
African Blood Transfusion Services tested the blood
specimens previously assigned to Highveld Blood
Transfusion Service as a result of the closing down of
the laner. The participating laboratories included the
Virology Department of the Universiry of the Orange
Free State (UOFS) which screened a large number of
antenatal clinic attenders seen at the Gynaecology
Department ofUOFS.
HIV serology results from Gazankulu wer~ included
in this estimate of HIV prevalence. Although no speci-
mens from Gazankulu were submitted for the national
HIV survey, the antenatal clinic at Tintswalo Hospital in
Gazankulu is one of the sentinels of the surveillance pro-
gramme run by the Tational Institute for Virology. The
results from the specimens collected between 1 October
1992 and 31 December 1992 were included in the ana-
lysis of this survey. AIl stratum-specific results were
weighted by the estimated number of births based on
the 1991 population census. IQ
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Results
During the course of the 3 national surveys, 50 858
specimens representing almost all statistical regions in
South Africa were received - 14 571 in 1990, 17 318
in 1991 and 18969 in 1992. Of these, 517 had to be
excluded from the analysis as a result of haemolysis or
because an insufficient amount of serum had been sup-
plied for testing (1990 - 195, 1991 - 163, 1992 -
159) (Fig. 1). The 1992 estimate includes 506 speci-
mens from Gazankulu collected during a sentinel survey
by the National Institute for Virology, and excludes a
further 103 specimens which either originated outside
the survey area or for which information on population
group was not available. The age distribution of the
samples for the various years closely resembled the age
1990 (n~ 14376)
1991 (n = 17155)
distribution of the estimated number of women who
gave live birth~ in each year; this indicated that the
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FIG. 2.
Age distribution of women included in the national
surveillance programme in comparison with that of
women who gave birth -1990,1991 and 1992.1992 (n = 19213)
1 Estimated births -+- Samples (known age)
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Geographical distribution of antenatal specimens
included in the national surveillance programme -
1990,1991 and 1992.
Of the specimens tested, 70 were confirmed HN-
positive in 1990, 167 in 1991 and 326 in 1992 .
Although indeterminate results may indicate early sero-
conversion, this could not be assumed at the time
of the survey. The 63 indeterminate specimens in 1990,
16 in 1991 and 16 in 1992 were therefore regarded as
negative at the time of the survey and included in the
negative findings. The results obtained in the 3 national
HIV surveys are given in Table I.
In 1990, 0,76% of the women auending antenatal
clinics were HIV-infected. Of the 4 provinces, Natal had
the highest prevalence with 1,61 % whereas, at the other
exueme, only 0,16% of women in the Cape were in-
fected. RN prevalence rates in the Transvaal and the
Orange Free State were 0,53% and 0,58% respectively.
Countrywide, HIV infection increased in the subse-
quent surveys to 1,49% in 1991 and 2,69% in 1992.
TABLE!.
National HIV surveys 1990, 1991 and 1992 - estimated prevalence (%) of HIV infection in women attending antenatal
clinics
0,76 0,57 - 0,96
1,53 0-3,74
0,89 0,66 - 1,13




0,16 0,05 - 0,27
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0,53 0,29 - 0,77
1991 1992
PR Cl PR Cl
0,37 0,18·0,57 0,66 0,38 - 0,94
2,89 2,13 - 3,64
5,34 3,68 -7,00
2,87 2,18·3,56 4,77 3,58 - 5,95
1,49 0,72 - 2,26 2,87 1,94 - 3,80
2,56 0,85 - 4,27
1,58 0-3,77
1,71 0,84 - 2,57 3,28 1,27 - 5,30-
0,70 0,21 -1,19 1,10 0-2,88
0,55 0,07 - 1,02 1,10 0,46 - 1,74
1,11 0,69 - 1,52 2,16 1,72-2,61
0,94 0,34 - 1,55 1,20 0,22 - 2,19
0,49 0,19 - 0,80 0,83 0,22 - 1,44
0,45 0,02 - 0,88 0,64 0,14 -1,15
1,49 1,21 - 1,58 2,69 2,29 - 3,09
1,35 1,11 - 1,59 2,42 2,08 - 2,76
0,11 0-0,31 0,33 0-0,70
1,84 1,49 - 2,18 3,22 2,74 - 3,70
1,60 1,32 - 1,89 2,80 2,40 - 3,20
0,14 0,02 - 0,26 0,33 0,12 - 0,54
0 0-0,22 0,09 0-0,22
1,58 0,83 - 2,33 2,40 1,55 - 3,26
1,97 1,47-2,47 3,54 2,82 - 4,27
1,27 0,82 - 1,73 1,82 1,24 - 2,40
0,60 0,24 - 0,97 1,84 1,01 - 2,67
0,33 0-0,70 1,64 0,54 - 2,75
1,03 0-2,60 0,14 0-0,33
0 0-6,44 0 0-4,95
PR =prevalence rate; Cl = confidence interval.
• Results for Gazankulu not included since age was unknown for the entire sample.
Regional variations in HIV infection continued with '.0,-----------.,,...,-------------,
Natal clearly fonning the spearhead at 2,87% in 1991




Estimated HIV prevalence by region -1990,1991 and
1992.
Although information on age was requested from the
outset, the ages of more than 50% of positive specimens
received during the first national HIV survey were
unknown. Age was better recorded in subsequent sur-
veys enabling age-specific HIV prevalence estimates.
The 20 - 24-year-olds consistently demonstrated the
highest rates (Fig. 4). Teenagers (15 - 19-year-olds)




1- 1991 -1992 I
FlG.4.
Age-specific prevalence of HIV in women attending ante-
natal clinics in 1991 and 1992.
A substantial difference was found in the extent to
which the different population groups were infected.
Because of the very small sample of specimens from the
Asian population submitted during the first survey, a
high but very non-sensitive estimate of HIV infection
was obtained The infection prevalence in the Asian,
coloured anl, Nhnc: populations is still low (less than
4/1 000) but has increased over time. HIV infection in
the black population of South Africa (excluding the
TBVC countries) increa,c'u from 0,89% in 1990 to




I The incidence of HIV infection in South
Africa
The primary aim of the surveillance programme is ro
moniror the RN epidemic, especially its geographical
distribution and time trend in South Africa. An estimate
of the number of people infected with RN at a specific
time highlights the magnitude of the problem.
These estimates cannor be offered without a word of
caution. The final figures arrived at are crude estimates
which are only as good as the validity of the underlying
assumptions and the generalisability of the survey
results.
Given the assumptions that: (I) the RN prevalence
rate in all pregnant women is the same as the prevalence
rate in women anending antenatal clinics; and (il) the
prevalence rates found in the national surveys reflect the
prevalence in all women of child-bearing age (15 - 49
years), it was estimated that 50 179 women in South
Africa (excluding the TBVC countries) were infected at
the end of 1990, 93 712 at the end of 1991 and 175 380
at the end of 1992.
Assuming that 30% of the babies born ro HIV-in-
fected mothers are infected vertically, I 936, 3 897 and
8045 RN-infected babies respectively were born in the
years 1990 - 1992.
Based on the male/female ratio of 0,73: I (R. Crookes
- personal communication), 128027 heterosexual men
were estimated to be infected. By the end of 1992,
therefore, 311 452 heterosexual adults and babies under
I year were estimated ro be RN-infected.
- Funher derails on each of the surveys are available in
the in-house publication, Epidemiological Comments, of
the DNHPD, which is available free of charge. 10-12
Discussion
The Epidemiology Directorate of the DNHPD is in
charge of official disease surveillance on behalf of the
public health service. Notifiable diseases have always
played a central role in this regard, but many other con-
ditions anest ro the broader nature of the surveillance.
At the time of writing, opinion was divided on the advis-
ability of including RN infection and full-blown AIDS
on the list of notifiable conditions. To date they have
never been notifiable.
These surveys based on the screening of anonymous,
unlinked specimens have provided estimates of HIV
infection in the study group and the trend of the epide-
mic. The results have been used by many secrors Out-
side the medical field in the planning of future strategies.
Complemented by the results of sentinel surveys, the
information can be employed in the planning and evalu-
ation of prevention and control programmes. The areas
most affected and the most vulnerable age groups have
been identified. The issue of how representative the
study group and the serological testing by different labo-
ratories with different testing procedures are, has been
raised.
According to the WHO, unlinked anonymous testing
is consistent with existing global guidelines on human
rightS in biomedical research.'3 Unlinked anonymous
screening is also recommended by the WHO as an accu-
rate and effective method of public health surveillance in
respect of HIV infection. Failure of a voluntary, named
RN testing scheme at antenatal clinics in the UK and a
subsequent anonymous investigation of antenatal clinic
attenders, led the authors to conclude that 'anonymous
testing is L~e only method whereby health authorities
can rapidly assess the gravity of the AIDS problem' .'4
Anonymous testing in low prevalence areas requires
large numbers of individuals from whom blood samples
are taken for another reason for which informed consent
must be given. There are few sources on such a scale
which are readily accessible. Pregnant women attending
antenatal clinics provide such a source. Some bias may
be introduced by the inclusion only of antenatal clinic
attenders and therefore the exclusion of many women of
childbearing age. This group should however mirror the
trend of the HIV epidemic in the heterosexually active
population.
A number of laboratories kindly assisted the
DNHPD in the national HIV surveillance programme.
It was an important consideration to plan the survey
within the financial constraints and with as little disrup-
tion as possible of the routine laboratory activities.
Inclusion of several laboratories in the testing proce-
dure, in the absence of a quality assurance programme
for HIV testing, has the potential to introduce bias into
the test results. The problem of laboratory performance
assessment to address the complexity of HIV screening
was discussed at a meeting of the AIDS research work-
ing parry of the Commission of the European
Community (EC). At the end of the meeting, anended
by virologists from EC member countries, orway,
Sweden, Finland and Switzerland, the consensus was
that 'given the generally high standard of testing and the
rapidity with which new assays are appearing it would
be difficult and of lime benefit to try to introduce obli-
gatory standards' .'5
The decision to classify indeterminate results with
negative results may lead to an underestimate of the
HIV prevalence rate. However, without a change in the
indeterminate result on follow-up specimens taken at
least I month later, the result cannot be considered to
be an early conversion. Cross-reaction with a related
retrovirus or an aberration of unknown origin in healthy
individuals can also give rise to an indeterminate result.
'The vast majority of low-risk individuals with indeter-
minate results are negative for HIV infection and would
not need funher follow up after 6 months .. .".
The use of similar methodology for all surveys helps
ensure a reliable reflection of the course of the epidemic
and its distribution. These results, however, should be
complemented by sentinel surveillance programmes to
monitor problem areas at local level.
This survey was a joint venture involving many partici-
pants. The directors and/or heads of the following laborato-
ries, together with their personnel, are thanked most sin-
cerely for their willing co-operation: the Virology
Laboratories of the Universities of Cape Town, Natal and
the OFS, the Gynaecology Department of UOFS, the
National Institute for Virology, the Blood Transfusion
Services of the \Vestern Province, Eastern Province,
Border, Natal, Highveld and the South African Blood
Transfusion Service, the SAlMR regional laboratories in
Northern Transvaal, Kimberley, Bloemfontein, Bethlehem,
Kroonstad and Welkom, and Shongwe Mission Hospital
Laboratory.
The authors would also like to thank very sincerely all
members of the Directorate: Epidemiology who over the
past 3 years helped with data capturing and the preparation
of the reports, and the Director-General, Dr C. F. Slabber,
for pennission ro publish.
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Gynaecological referrals to Baragwanath Hospital
E. BUCHMANN, G. EPHRAIM, S. KATHAWAROO
Abstract Three hundred and fifty-nine consecutive referral
letters to Baragwanath Hospital's gynaecological
outpatients' departn:lent were analysed. Letters
frOIIl private doctors contained significantly less
clinical infonnation than those frOIIl' clinics. Only
11% of referring private doctors IIlentioned what
treatIIlent they had given patients before sending
theIIl to hospital. Soweto clinic nurses tended to
include IIlore inforIIlation in their letters than
clinic doctors. There were no significant differ-
ences in the nwnber of appropriate referrals and
incorrect diagnoses frOIIl private doctors, clinic
doctors and clinic nurses respectively. The poor
cOIIlIIlunication, especially between general prac-
titioners and the hospital, is probably the result of
overwork and lack of tiIIle. Hospital doctors
should reply to well-written referral letters, and
liaison between clinics and the hospital ought to be
iIIlproved and expanded.
S Atr Med J 1994; 84: 200-203.
Patient referral letters from private doctors to SouthAfrican government hospitals are notoriouslybad. I,2 This is true for all medical specialties, par-
ticularly in the poorer urban areas, where private practi-
tioners run busy cash practices and hospitals are under-
staffed and overworked. Communication in many
instances is so poor that the referral notes serve only as
'passports' to hospital wards or outpatients' depart-
ments.
Well-written referral letters contain very important
information which would not always be elicited on ques-
tioning of the patients. In those referred to hospital for
chronic problems, a description of progression of symp-
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toms and signs, as well as of the management already
undertaken, can assist hospital clinicians with diagnosis
and trearment.
The management of acute emergencies transferred to
hospital may be influenced by information on the refer-
ralletters: a patient may, for instance, be moribund and
unable to give a history on arrival, or clinical signs may
change during transfer. Again, it is important in such a
situation to know what tests have been done or medica-
tions administered before referral, to avoid duplication
of investigations or overdosage of drugs. This is most
obviously true for obstetric referrals, bur applies also in
gynaecological septic or bleeding emergencies.
A referral letter may assume medicolegal imponance
if litigation ensues following complications during trans-
fer or on arrival of a patient at hospital. Clearly, a well-
written referral note can then protect the referring doc-
tor or nurse against claims of negligence.
The gynaecological outpatients' department
(GOPD) at Baragwanath Hospital receives a large num:"
ber of referred patients from private doctors and clinics.
This study was undertaken to.assess the number, nature
and quality ofreferrals and referralleners to the GOPD
in order to define more clearly any problems in the
referral system and to make recommendations for
improvements.
Methods
Baragwanath Hospital provides secondary and tertiary
care services to greater Sowero with its population of
over 2 million. It also serves much of south-western
Johannesburg and is a tertiary referral centre for most of
the southern Transvaal. Primary care services are
offered by 13 'community health centres' or clinics
administered from Baragwanath and staffed by full-time
doctors and specially trained primary health care nurses.
The great majority of referrals to Baragwanath Hospital
come from these clinics and from a large number of pri-
vate general practitioners (GPs) who work in Soweto.
The clinics refer patients by means of standard forms
which have been designed to facilitate referral: a correct-
ly completed form ensures that a patient is properly
directed and that all imponant clinical information is
included.
